Molecular basis for the temperature-dependent insolubility of cryoglobulins--XI. Sequence comparison of the heavy-chain variable regions of the human cryoimmunoglobulins McE and Hil by metric analysis.
The amino acid sequences of the VH-domains from two human cryoimmunoglobulins have been compared with one another and with the VH-domains of noncryoglobulins by the mathematical method of metric analysis. The VHII sequence of McE [Gerber-Jenson et al. (1981), J. Immun. 126, 1212-1216] and the VHIII sequence of Hil [Chiu et al (1979), Biochemistry, 18, 553-560] resemble much more closely the VH-sequences of noncryoglobulins from their own subgroups than they resemble one another. Neither cryoglobulin sequence contains an unusual insertion or deletion of residues. Based on the crystallographic structure of the VHII domain in the Fab fragment of the human noncryoglobulin Newm [Saul et al. (1978), J biol. Chem., 253, 585-597], McE and Hil each contain two unprecedented residues in the outer beta-sheet structure of the VH-domain. The inwardly directed sidechains of Gly-71 and Ile-84 in McE may perturb the internal hydrophobic interactions and normal folding of adjacent segments of the outer beta-sheet from the third framework region. In contrast, the outwardly directed sidechains of Ile-23 and Arg-77 in Hil may perturb the external hydrophilic properties and folding of adjacent segments of the outer beta-sheet from the first and third framework regions. Thus, the monoclonal immunoglobulins McE and Hil may display cold-induced insolubility by different perturbations of the outer surface of the VH-domain. In each case, the unprecedented framework residues that mnay be responsible could have arisen by two point mutations involving single base changes.